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Prior to March 20, 2003, during a design review of the Serial ATA coupling circuit 
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1 Also prior to March 20, 2003, 1 finished a block diagram for the Serial ATA 

2 coupling circuit with a microcontroller. A copy is attached as Exhibit A. 
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microcontroller to a Serial ATA coupling circuit to control the coupling circuit switches. 
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Petersen showing a Serial ATA coupling circuit with a microcontroller. A copy is 
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1 



From March to April 2003, 1 spent time with Paul Thomas Petersen discussing 
the hardware and firmware requirements to implement a Serial ATA coupling circuit with 
a microcontroller. I selected the microcontroller, reviewed host driver code required to 
communicate with the Serial ATA coupling circuit and defined the fimriware architecture 
of the microcontroller. 
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23 to be true. 
24 
25 
26 
27 
28 
29 
30 



Each of the dates deleted from Exhibits A and B is prior to March 20, 2003. 




Douglas John Fox 
Principal Firmware Engineer 
Pillar Data Systems, Inc. 
San Jose, Califomia 



2 





O 
u 





r- 

i 

B 

•H 

X 



H 



58 



COS 

o -H o c 

•H 4J £ w 

*J 3 *^ • 

« J3 -H 4J C 

O H » ^ O 

U M H 

^ *J T» > « 

and) n 

T3 -a o o e 

.H -H ft 

O ^ - - 
Z o A 



Q) 

x: 

>w a 
o o 

TJ CM 
■H < 

to U 

CO 

C £ 

O *J 
C 

O 0) 

a u 

6 Q) • 

o x: T) 
u s (y 

4J 

M 0) (d 
O TJ O 



(0 • 

a 

O 0) 

4J 



O O 



C 

o 

•H 

.& 

u 
« 
<1) 

Q 



rtOQ 

uuzu 
wzmuM 
<oza. 



ODgOOO 



04 



Storage Enclosure Mudflap Requirements 




Document Owner: 

Date: 

Version: 



Paul Petersen 
March 25, 2003 
0.3 



Information contained in this document is considered proprietary and Pillar Data Systems confidential. 
Printed versions of this document may not be copied in whole or in part. Printed versions are for 
reference only and are distributed under control by the owner. 



Pillar Data Systems - Confidential 



EXHIBIT B 



Page1 of 10 



1 Table of Contents 2 

2 Revision History 3 

3 Supporting Documentation 3 

4 IMudflap Requirements 3 

4.1 Feature Summary 3 

4.2 SATA Multiplexing 3 

4.3 Disk Drive Power Control 4 

4.4 Transient Suppression 4 

4.5 Mudflap Control 4 

5 Command Encoding ..5 

5.1 Power On Disk Drive Frame 5 

5.2 Power Off Disk Drive Frame 5 

5.3 Switch SATA TO RAID Controller 0 Frame 5 

5.4 Switch SATA to RAID Controller 1 Frame 6 

6 iVIudflap Connector Pinouts 7 

6.1 Midplane Connector Pinout & Signal Definitions 7 

6.2 SATA Disk Drive Connector Pinout & Signal Definitions 9 

7 PCB IMechanical Dimensions 10 

7.1 PCB Thickness 10 

7.2 PCB Mechanical Outline Drawing 10 



Pillar Data Systems - Confidential 



Page 2 of 10 





iyilibfCHisf 
















7'* , ,-fe7^3fs'--1»5^';V'^'^"". ^.■**>'^iJ'."^-- 





Version 


Date 


Description 


0.1 




Initial Revision 


0.2 


i 


Added conunand protocol. Changed power on circuit to power 
on/ofif circuit. Added support & drawings. Converted white on 
black drawings to black on white. 


0.3 


3/25/2003 


Imported Eurologic's PCB outlme drawing. Deleted the PDS 

stiffener drawings as the latest improved stiffener design from 
Eurologic looks to meet our requirements. Changed the PCB 
thickness to 0.055". 




• Serial ATA: High Speed Serialized Attachment, Rev. 1 .0, August 29, 2001 
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The mudflap is a small pcba that interposes between the disk drive and midplane. It is 
mounted near the disk drive and is attached to the disk drive carrier. The main function of the 
mudflap is to direct Serial ATA (S ATA) traffic between the disk drive and the selected RAID 
Controller. 

Twelve of these mudflaps are required per Storage Enclosure. A 13^ mudflap is of a different 
form- factor and has a slightly different pinout and functionality. The 13*** disk drive mudflap 
requirements are not represented in this document. 



4.1 Feature Summary 

Mudflaps provide the following functions: 

• 2 to 1 multiplexing of the SATA signals between both RAID Controllers and the 
disk drive 

• Power on/power off control of the disk drive 

• Suppression of power transients during hot insertion and hot removal of a mudflap 



4.2 SATA Multiplexing 

The mudflap must allow the RAID Controllers to select the path the SATA data takes to 
get/from the disk drive. There shall be no priority. Who ever asked for the data path last gets 
it. 

The power-on reset state of the mux control circuit must guarantee that SATA data is routed 
to RAID Controller 1. 
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4.3 



Disk Drive Power Control 



The mudflap must not allow the disk drive to spin up when power is applied to the enclosure. 
Currently, S ATA drives spin up when power is applied to them so the mudflap must have 
circuitry to interrupt the flow of current to the disk drive. Only after receipt of a proper 
command, must the mudflap allow the disk drive to spin up. 



4.4 Transient Suppression 

Tthe mudflap must have circuitry to prevent the midplane voltages (5V & 12V) from 
overshooting when a drive carrier is removed while the storage enclosure is powered and the 
disk drive is still spinning. 



4.5 Mudflap Control 

Each RAE) Controller drives a separate mudflap control signal that is open drain and must 
terminate into a Schmitt trigger buffer located on the mudflap. There shall also be a 4.7k 
Ohm pullup to 3.3V on this signal. The puUup shall be located on the mudflap. 

Commands are issued to the mudflap using a one-wire serialized packet protocol. See section 
5 for the allowed commands and the specified command format. 

The mudflap controller shall respond to commands in the order received. If a command is not 
recognizable, it shall be ignored. It is not permissible to ignore a properly formatted 
command. 

The mudflap controller shall have a power-on reset circuit and a watchdog timer that resets 
the mudflap controller if the watchdog detects a &ilure. 

iliiiliiailli^li^^ 
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A command frame consists of a start of frame transition, four data bits and an end of frame 
transition. The LSB is the first data bit transmitted. The bit cell time is 10ms. The 
microcontroller shall oversample the frame by at least 8x. 

The frame structure is shown below. 



Sample Frame 





; 

I 

i 

j 

Staitof i 
Frame 
Transition 











End of 




Frame 




Transition 









The four allowable command frames are shown in the following sections. 



5.1 Power On Disk Drive Frame 



Power On Disk Drive - 
Opcode 0x5 





SOF 




0 




0 


EOF 






1 


1 













-I ■ 10ms — M — t • 10ms — M — t • 10ms— — I » 10ms- 



5.2 Power Off Disk Drive Frame 



Power Off Disk Drive - 
opcode OxA 





SOF 


0 




0 




EOF 






1 


1 













-t » 10ms — M — t » 10ms — M — t * 10ms m 1 » 10ms — m — t • lOms- 



5.3 Switch SATA TO RAID Controller 0 Frame 



Switch SATA Traffic to 
RAID Controller 0- 
Opoode 0x9 





SOF 




0 


0 






1 


i 

1 \ 









-t ■ 10ms— M — t ■ 10ms — M — t ■ 10ms — M — t ■ 10ms — t • 10ms — m — t » 10ms- 
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5.4 Switch SATA to RAID Controller 1 Frame 





SOF 




0 






EOF 




Switch SATA Traffic to 
RAiO Controller 1 - 
Opcode OxD 


1 


1 


1 











<4 — t ■ 10ms — M — I ■ 101TB — M — t ■ ions'— M — t ■ lOms— — t « lOro — mi — t » 10ms — ► 
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6.1 Midplane Connector Pinout & Signal Definitions 

The mudflap connects to the midplane using a SCA-2 40 position vertical plug (AMP 84488 
3). 



Pin(s) 


Signal Name & Descripdon 


1 


N/C 


2 


12V 


3 


12V 


4 


12V 


5 


N/C 


6 


Disk Drive Present Signal - Must be connected to ground on the mudflap. 


7-16 


N/C 


17 


Preemphasis/Equalization Control - RAID Controller 0 - This signal is slot 
specific and may be open or connected to ground through a lOOfl resistor on 
the midplane. 


18 


Preemphasis/EquaUzation Control - RAID Controller 1 - This signal is slot 
specific and may be open or connected to ground through a lOOCl resistor on 
the midplane. 


19 


5V 


20 


5V 


21 


12V 


22 


Ground 


23 


Ground 


24 


RAID Controller 0 SATA+ to disk drive- This is the '+' side of the SATA 
differential pair that originates at RAID Controller 0, passes through the mux 
and is received at the drive. 


25 


RAID Controller 0 SATA- to disk drive- This is the '-' side of the SATA 
differential pair that originates at RAID Controller 0, passes through the mux 
and is received at the drive. 


26 


Ground 


27 


RAID Controller 1 SATA+ to disk drive- This is the '+' side of the SATA 
dififerential pair that originates at RAID Controller 1 , passes through the mux 
and is received at the drive. 
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28 


RAID Controller 1 SATA- to disk drive- This is the side of the SATA 
differential pair that originates at RAID Controller 1, passes through the mux 
and is received at the drive. 


29 


Ground 


30 


RAID Controller 0 SATA+ from disk drive- This is the side of the SATA 
differential pair that originates at the drive, passes through the mux and is 
received at RAID Controller 0. 


31 


RAID Controller 0 SATA- from disk drive- This is the side of the SATA 
differential pair that originates at the drive, passes through the mux and is 
received at RAID Controller 0. 


32 


Ground 


33 


RAID Controller 1 SATA+ from disk drive- This is the side of the SATA 
differential pair that originates at the drive, passes through the mux and is 
received at RAID Controller 1. 


34 


RAID Controller 1 SATA- from disk drive - This is the side of the SATA 
differential pair that originates at the drive, passes through the mux and is 
received at RAID Controller 1. 


35 


Ground 


36 


N/C 


37 


N/C 


38 


Mux Control - RAID Controller 1 -When the "mux switch to RC 1" 
command is sent to the mudflap, the SATA data is routed between the disk 
drive and RAID Controller 1. 


39 


Mux Control - RAID Controller 0 - When the "mux switch to RC" command 
is sent to the mudflap, the SATA data is routed between the disk drive and 
RAID Controller 0. 


40 


5V 
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6.2 SATA Disk Drive Connector Pinout & Signal Definitions 

The mudflap connects to the disk drive using an extended height SATA connector 
87678-0001). 



Pin(s) 


Signal Name & Description 


SI 


Ground 


S2 


SATA Rx+ - This is the '+' side of the SATA differential pair that 
originates at die selected RAID Controller, passes through the SATA 
multiplexer and is received at the disk drive. 


S3 


SATA Rx- - This is the '-' side of the SATA differential pair that 
originates at the selected RAID Controller, passes through die SATA 
multiplexer and is received at the disk drive. 


S4 


Ground 


S5 


SATA Tx- - This is the '-' side of the SATA differential pair that 
originates at the disk drive, is routed through the mux and is received at 
the selected RAID Controller. 


S6 


SATA Tx+ - This is the '+' side of the SATA differential pair that 
originates at the disk drive, is routed through the SATA mux and is 
received at the selected RAID Controller. 


S7 


Ground 


P1-P3 


N/C 


P4 


Ground 


P5 


Ground 


P6 


Ground 


P7 


5V 


P8 


5V 


P9 


5V 


PIO 


Ground 


Pll 


N/C (Reserved) 


P12 


Ground 


P13-P15 


12V 
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7A PCB Thickness 

The mudflap PCB is to have a finished thickness of 0.055" (± 0.006"). 

7^2 PCB Mechanical Outline Drawing 
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Description 


PCBA Dwg, Active Mudflap w/Maxim Mux 


PCBA, Active Mudflap w/Maxim Mux 
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PCBA Dwg,Active Mudflap w/Maxim Mux 
(nUnlPtP.-rRnlaced hv 1 7 00-00350-01 ASM) 


PCBA,Active Mudflap w/Maxim Mux 
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Voting Approval Process: ECO Approval, E1068-0-1 
Started: ()9-APR-2003 ( 1 Days ) 



Done 


Who 


Activity 


Scarfed 


Duration 


Result 


/ 
V 


Lrinasav. josnua 


V UlC AVppi U V C/ IVC| CLri 


09-APR-2003 15*23'41 


17 Hours 27 Minutes 


Approve 
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Schmidt Nancy 


Vote Approve/Reject 


09-APR-2003 15:23:41 


17 Hours 27 Minutes 


Approve 
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EllioU: Mr. Greaow 


Vote Approve/Reiect 


09-APR-2003 15:23:41 


17 Hours 27 Minutes 


Approve 
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Burkhart. Brad 


Vote Approve/Reiect 


09-APR-2003 15:23:41 


17 Hours 27 Minutes 


Approve 
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Iist2.txt 



Volume in drive C has no label 
Volume Serial Number is 8C84-5f3a 

Directory of C:\source\MuxCode\muxrevO 



09/30/2005 


02; 


:16 


PM 


09/30/2005 


02; 


;16 


PM 


05/09/2003 


11; 


:31 


AM 


05/09/2003 


11; 


;29 


AM 


05/01/2003 


04; 


;15 


PM 


05/21/2003 


10:50 


AM 


05/08/2003 


12; 


;00 


PM 


05/19/2003 


03; 


:04 


PM 


05/09/2003 


11; 


1 28 


AM 


07/14/2003 


04; 
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:31 
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PM 


05/09/2003 
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AM 


05/09/2003 


11; 


:28 


AM 




18 File(s) 



<DIR> 
<DIR> 



2 DirCs) 16,103 



354 avrBuild.bat 
1,972 init.asm 
1,084 main. asm 

695 monmux.hpp 
1,721 mux. asm 
2,190 mux.hpp 
1,932 mux.inc 
3,649 muxRevO.aps 

693 muxrevO.hex 
17,404 muxrevO.lst 
3,925 muxrevO.map 
1,370 muxrevO.obj 
2,893 muxrevt.hex 
1,152 Regdefs.asm 
3,833 tnl2def.bak 
4,384 tnl2def.inc 
3,080 uartisr.asm 
1,490 vectors. asm. 
53,821 bytes 
,907,328 bytes free 
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